Introduction
Approximately 81 million adult Americans (1 in 3) suffer from cardiovascular disease with about 600,000 deaths each year leading to an accumulated cost burden of 108 billion dollars per year.
1,2 Cardiovascular disease is an umbrella term comprising cardiac and vascular pathologies. Cardiac pathologies include coronary artery disease, acute myocardial infarction, angina pectoris, heart failure, atrial fibrillation, and valvular heart disease. Vascular pathologies include hypertension, stroke, and peripheral arterial disease.
Due to the sheer amount of patients with cardiovascular disease in the primary care practice, there is a constant need for input from the cardiologists on key issues including but not limited to cardiac pre-operative evaluation for surgeries, arrhythmias, and evaluation for coronary artery disease.
In the recent years, primary care physicians have started expanding their list of cardiologists to refer the patients. The likelihood that a physician refers a patient to another physician (most often a specialist) has nearly doubled. 3 Numerous factors play a role in the dynamic nature of the relationship between the primary care provider and the consulting cardiologists, including patient, physician, and community factors. 4 Limited data exists on evaluation of factors that lead to termination of referrals between primary care physicians and the cardiologists.
Methods

Study Environment
This study was conducted in the ambulatory primary care practice environment in Little Rock, Arkansas and Chicago, Illinois. The study participants were actively licensed primary care providers and were voluntarily enrolled.
Study Design
An 11 point questionnaire was compiled by Paulo A Ribeiro, MD, PhD, a cardiologist with over 24 years of practice. Each of the eleven potential factors for cause of termination of referrals to cardiologists were graded on a scale of 1 (least important) to 10 (most important).
Using a 113 mile radius around Little Lock and 20 mile radius around Chicago, a list of 220 medical service providers was generated using Google Maps, Yellow Pages, and White Pages search engine.
A group of dedicated data collectors drove to all 220 locations and handed the questionnaire to the medical service providers in a face-to-face encounter. Each physician was informed that no monetary or financial compensation will be provided for the completion of the questionnaire. 103 medical service providers completed the questionnaire (81 in family practice, 16 Internists and 6 Nurse practitioners), yielding a 46% response rate. Out of the 103 questionnaires, 96 were completed in Arkansas and 9 in Illinois.The physicians who refused to partake in the survey were excluded from the study. The most common reason for refusal was the physicians' busy schedule and lack of time to complete the questionnaire.
Data Collection
103 primary care physicians who voluntarily agreed to complete the 11 point questionnaire were given the option to either submit the questionnaire in person or mail it to a provided address. If a physician chose the option to mail the questionnaire, a stamped envelope was provided. A blank field was provided at the bottom of the questionnaire for physicians to document any potential factors that were not listed in the aforementioned 11 options. The responses were tabulated in a Microsoft Excel document sheet.
Study Outcomes
The primary outcome measure in this study was to determine the most important factor for cause of termination of cardiology referrals to a specific cardiologist. International Cardiovascular Forum Journal 6 (2016) DOI: 10.17987/icfj.v6i0.187
Statistical Analysis
The 11 potential factors for cause of termination of referrals were graded on a scale of 1 (least important) to 10 (most important). Mean scores and standard deviations were computed for the 11 questions. Software used for statistical analysis was CPSS. The p-value threshold for significance was p < 0.05. Out of 103 questionnaires, 1 physician did not document a response to Q2, 5 physicians to Q6, and 1 physician to Q11. Mean scores and standard deviations were computed for the 11 questions. Using the data, a box plot was generated. (see figure 1)
One-way ANOVA was used to test the null hypothesis that "mean scores to all 11 questions are equal."Since the p-value of the F-test was less than 0.05, the mean scores for all eleven questions were not equal. The individual 95% confidence intervals for all 11 mean scores were plotted using the calculated pooled standard deviation of 2.38.
The 95% confidence intervals for the mean scores for all eleven questions showed that Q1, Q3, and Q9 had the highest mean scores.
There was an overlap between the confidence intervals of Q1, Q3, Q9 with Q5, Q8 which indicated that the means of the questions Q5 and Q8 may have been statistically equal to the means of Q1, Q3, and Q9. Therefore, Tukey's multiple comparison method was used to further investigate the statement.
The mean scores that did not share a letter were significantly different. In other words, questions Q1, Q9, and Q3 were the most important factors in termination of referrals by primary care physicians to cardiologists.
The Analysis of Variance method (ANOVA) required that the residuals from the linear model be normally distributed. The normality plot (Figure 3 ) and the histogram (Figure 4 ) revealed that the residuals were not normally distributed, but departure from normality was not severe, which suggested that the above results from one-way ANOVA were valid.
Figure 2. Legend:
The individual 95% confidence intervals for all 11 mean scores were plotted using the calculated pooled standard deviation of 2.38. 
Results
Three statistically significant factors that lead primary care providers to terminate their ongoing cardiology referrals to a specific cardiologist were: Q1 (most important factor): Patient was not happy with the cardiologist's beside manner. Q9 (second most important factor): Poor feedback with reports to the primary care doctor. Q3 (third most important factor): Cardiologist did not answer the patient's questions/rushed the appointment.
Out of 103 primary care providers interviewed in Little Rock, Arkansas and Chicago, Illinois, 84 providers were practicing in the city limits and 19 in the rural areas. The average years in practice for the primary care physicians were 20.9 years.
The most important factors for termination of referrals in the order of decreasing importance were cardiologist's bedside manners as perceived by the patient (7.9 ± 2.1), poor feedback to the primary care provider from the cardiologist (7.8 ± 2.3), and patients not getting their questions fully answered by the cardiologist during the visit (7.8 ± 1.9). Less important factors were the staff's inability to promptly respond to calls (7.2 ± 2.0), the ease of getting an appointment (7.0 ± 2.3), patient being displeased with the clinical plan (6.6 ± 2.3), staff friendliness (6.6 ± 2.5), physician promptness (5.6 ± 2.6), tests not being done the same day/results not being given promptly (5.6 ± 2.4), cardiologist keeping the patient even if there was only a minor cardiac problem (5.4 ± 3.0), and cardiologist being too aggressive with the tests (4.9 ± 2.6).
Discussion
There is a paucity of data that exists in literature regarding the factors that influence the relationship between primary care physicians and their consultants. Our study succeeded in identifying key factors that lead to the termination of a consultant-relationship between a primary care physician and a cardiologist.
The most important factor for termination of referrals was cardiologist's bedside manners as perceived by the patient. This received a score of 7.9 ± 2.1 in importance. These findings are consistent with Gröber-Grätz D et al. 8 study which also found a "good doctor-patient relationship" as an important factor when choosing referrals. The relationship between primary care physicians and cardiologists is a fragile bond that relies heavily on patient input. With advancements in technology the extent of the physical exam has become limited. A thorough physical exam serves a dual purpose: allowing the cardiologist to increase the interactive time with the patient and establishing a stronger bond with the patient. Elucidating the factors that play an important role in developing good bedside manner was outside the scope of our study. Attributes such as good communication skills and proper explanation of a patient's health care plan are known factors that improve bedside manner. These qualities also likely have an impact on the relationship between a primary care physician and consultant.
The second most important factor was poor feedback to the primary care provider from the cardiologist. Due to time constraints, primary care physicians rarely have an opportunity to meet their consultants face-to-face. Therefore, patient's impression of the consultant and the consultant's notes play a crucial role in decision making for future referrals. Proper communication of patient information between referring physicians and cardiologists can significantly enhance the referring physician satisfaction. Studies have shown that suggestions for future care, follow-up arrangements, and plans for co-managing care are important factors in overall satisfaction for referring physicians 5 . Primary care physician's satisfaction and quality of patient care can be improved simply by timeliness of information.
The third most important factor was the patients not getting their questions fully answered by the cardiologist during the visit. The advancements in technology and development of medical websites have empowered patients to take an active role in their health and to choose their medical service providers. According to one survey of 50,000 patient reviews, 25% of patients now find their doctor on the internet. 6 Therefore, patient's involvement in the medical decision-making process has a two-fold benefit; it empowers the patient to take charge of his/her health and plays a pivotal role in future referrals from a primary care physician for other patients.
After an extensive search of the indexed articles on PubMed, no articles were identified that satisfied the MeSH terms "referral and consultation" and "termination". After a thorough search of the articles listed under the MeSH term "referral and consultation" alone, multiple studies were identified that revealed the general practitioners' view points on the consultant referral process.
A Scandinavian study was conducted to identify and describe general practitioners' (GP) reflections on and attitudes to the referral process and cooperation with hospital specialists 7 . 17 female and 14 male GPs aged 29 to 61 years from 21 different practices, who had practiced for 3-35 years. The results were that the GPs wished for improved dialogue with the hospital specialists. The referral process was often considered as asymmetric and sometimes humiliating.
In the previously mentioned German study by Gröber-Grätz D et al., general practitioners (GP) were interviewed about their experiences and opinions regarding their cooperation with specialists 8 . The aim of this study was to identify criteria and barriers of the referral process. The main identified criteria for referral to specialists included: specialists' medical skills, good doctor-patient relationship and patient satisfaction. Additional mentioned criteria included the willingness to arrange shortterm appointments in urgent cases, timely diagnosis and However, both studies were conducted in different countries and were therefore constrained by their respective health care systems. Additionally, both studies focused on the aspect of initiation of new referrals. Our study focused on evaluating factors for termination of an established relationship between a primary care provider and the cardiologist.
Study Limatations
The study was limited to interviewing primary care providers and did not include any patient interviews/input. A more extensive questionnaire may have been created if a panel of physicians were asked to collectively draft a list of reasons for causes of termination. The study was also limited by surveying internal medicine physicians, family medicine physicians, and nurse practitioners to comprise the group of primary care physicians. Future studies could focus solely on surveying one particular group.
Conclusion
The three most important factors (in the order of importance) that result in termination of referrals between primary care physicians and cardiologists include cardiologist's bedside manners as perceived by the patient, poor feedback to the primary care provider from the cardiologist, and the patients not getting their questions fully answered by the cardiologist during the visit.
Future
Multiple future opportunities can be availed from this study. A large scale study strictly interviewing a cohort of family medicine or internal medicine physicians can be constructed. Another study, using a more comprehensive list of factors for termination, can be designed to evaluate causes that were potentially overlooked by this study. Using the same study design, factors that prompt termination of continued collaboration between primary care physicians and other consulting services can also be evaluated.
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